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UP TO MAY Ist THAN ALL LAST YEAR” 


Examine Duratex Cords—an exclusive 
Stromberg-Carlson product, either before 
or after they have been in service and 
you can see quickly why they are the 
most economical in the long run. In 
actual use they have stood more plug- 
gings both before and after rebutting 
than any others. This is due to the fol- 
lowing Stromberg-Carlson features: 

Duratex Cords use a bronze alloy con- 
ductor ribbon instead of the usual tinsel 


ribbon. 


They are double wrapped instead of 


single wrapped conductor strands. 


There are two servings of silk insulation 


STROMBERG-CARLSON TELEPHONE 


over each conductor strand instead 
cotton. 


Instead of corrosive sulphurous rubber, 
Duratex Cords use a non-sulphurous 
moisture-proofing compound over the 
silk servings. 

The Stay Cord is braided in with the 
conductors throughout the cord's entire 
length instead of being the end of the 
outer braid. 

Duratex Cords are priced at the lowest 
figure commensurate with such high 
quality. Submit samples of Duratex 
Cords for either instrument or switch- 
boards to your most rigid tests. They 
will quickly prove their economy. 


MANUFACTURING COMPANY 


FACTORY AND GENERAL OFFICES: 100 CARLSON ROAD, ROCHESTER,N. Y., U.S.A 


BRANCH OFFICES: CHICAGO, KANSAS CITY, 


SAN FRANCISCO, LOS ANGELES, SEATTLE, TORONTO 


? PS " . ae , ; 7 ys "ee, i 3? i , 
MAKERS OF VOICE TRANSMISSION AND VOICE RECEPTION APPARATUS FOR MORE THAN PORTY YEARS 
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>TO SHANGHAI 


Literally from one end of the world to the other, 








Strowger Automatic telephone equipment is in active daily service, 


giving a highly satisfactory account of itself. 


How satisfactory this modern dial apparatus performs under the 
most exacting extremes of temperature and temperament, is best indi- 
cated by the fact that over 75% of the world’s dial telephones are now 


served by Strowger equipment. 


Such favorable unanimity of opinion among telephone engineers 
and administrations throughout the world has been attained only by the 
markedly superior performance of this equipment in every phase of 


telephone operation. 








AUTOMATIC ELECTRIC SALES COMPANY, LIMITED 


1033 West Van Buren Street Chicago, U. S. A. 
Exclusive Export Distributors for 
AUTOMATIC ELECTRIC COMPANY, CHICAGO - - - - - - - = = = = = and other companies 
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Doing Your Bit? 


HERE WAS an interesting and timely ship. The more companies we represent, the 
article in the news bulletin of the Penn- greater our influence. If you are a member 
sylvania State Telephone and Traffic Asso- you are doing your part; if you are not a 
ciation which should be called to the attention member you are reaping the benefits paid for 
of officials of every telephone company in this by others. A participating membership costs 
country. but $5.00 a year and makes your company a 


member of both state and national associations. 


The article emphasizes the value of and If you are a member, get your neighber te join 


need for state telephone associations and takes 
too. If you are not a member, be a good sport 


to task non-members which reap the benefits and pay for the benshts you enjey.” 


of the associations’ work at the expense of pro- 
gressive companies who pay membership fees to Telephone associations, state and national 
: maintain the organizations. have done good jobs because they are and have 


been well organized, as Mr. Kiplinger states, 


The article begins with o statement by but the disappointing thing is that these or- 


Kiplinger that ‘“‘trade associations now face a : : is : 
puns ganizations have been maintained by the same 


test. Only through them can industry now . : ; 
companies year in and year out, while com- 


effect whatever measure of self-government it : ide i : : 
panies not contributing financially or otherwise 


wants. Obviously some trade associations will ‘ i 
) to their support have been receiving the bene- 


do good jobs, because they are already well or- San at deiie enti. 


i ganized, because they represent industries which 
have real leaders, with some sense of economic Certainly, the cost of association member- 


statesmanship, some imagination ... .” ships is not excessive and the benefits are very 


reat to the individual! company that will take 
The Pennsylvania Association’s bulletin then S nite’ 
advantage of them. Furthermore, they can be 

goes on to say to telephone men of that state— nee : en Abel 
multiplied at an expense which, if distributed 





“You have two trade associations — your to all of the companies of the Independent 
state and your national. The part of the above group, would make only a microscopic change 
statement in italic applies to your associations. in the financial results of any one of them. 


They have never criticised government, state or ; , 
: Pee Being members of state and national asso- 
national, unless they felt such criticism was 


ciations and paying for the benefits received 
from their work is not only a “sporting” propo- 


sition as the Pennsylvania bulletin suggests, but 


constructive. They have always endeavored to 
cooperate with government. We have not asked 
that our industry be exempt from all responsi- 


it is a matter of being fair not only to the tele- 


bility during the present economic crisis, but ; 
7 s P , phone company itself but to the telephone 


we have insisted that it shall not be required to ’ 
; : industry as a whole. 
carry more than its proportionate share of the 
load. The success of your associations in pro- 
tecting your interests before federal and state 
legislatures and regulatory commissions prove, 
we believe, that this is the wise policy. Our 
influence depends entirely upon our strength 
eel and our strength depends upon our member- [DITOR 
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e “Tapping In” On Washington e 





| HE prevailing political opinion u 


Washington, as exemplified in the Ad 


ministration — utility holding company 
bill, formed the principal motivating 
tactor in. the decision ol the Federal 
Communications Commission in pro 
ibiting interlocki directorships and 
fices in the four leading systems of the 


communications field—the Bell System 


International Telephone and Telegraph 
group of cable, wire telegraph and radio 


Western 


> 


ind the Radio 


S\ stems, Union Telegraph Co 


Corporation of America’s 
radiotelegraph 


This 


companies 


impelling motive was clearly 


shown in the interpretation of the Com 


munications Act’s Section 212—the pro- 


vision giving the FCC authority over 


positions in the opinions 


interlocking 
of the five-member majority of the FC(¢ 
which were made public in early July 
to state their grounds for the banning of 
these posts. Two Commissioners—Tele 
graph Division Chairman, Irvin Stewart 
and Telephone Division Vice-Chairman, 
Thad Brown—dissented from this action 
of the Commission and held that this in- 
terpretation of Section 212 was not the 
intent of Congress and that the majority 
prohibition of the interlocking positions 
because in each case 


was a “futile act” 


the subsidiary companies were 
‘ontrolled or wholly owned by the parent 
holding company so the interrelation- 


ships between the two would be undis- 
turbed by doing away with interlocking 


posts 


°° @e 
Asks Rehearing ... 


The officials were ordered to give up 


their interlocking positions by August 
9 \lready the Western Union Tele 
graph Co. has asked the Commission for 


a rehearing in the case of Newcomb Carl- 
ton, its board chairman, and E. Y. Gal- 


laher, vice-president, who applied  t 


serve as president and vice-president re- 


spectively of the Mexican Telegraph 
Co 

The majority of the Commission ex- 
pressed their position in two opinions, 


1 in which Chairman Prall and Com 
missioners Case, Sykes and Payne joined 
other being a specially concurring 

th being a Sj ally irring 


1 


opinion by Telephone Division Chairman 


Walker | ‘itv’ i i 
alker The majority's views in sup- 
port of their decision were strongest m 
community 


importance 
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firmly 


By 
ROLAND C. DAVIES, Editor 


Telecommunications Reports 





placed upon the official of a communica 
tions carrier and that an official in a 
high position of trust cannot adequately 
perform his duties to the best interests 
of several companies when he holds po 
sitions on the boards of several carriers 
In his Commissionet 


Walker pointed out that it was a physi 


separate opinion, 


cal impossibility for an ofhcial to attend 


the monthly directors’ meetings of com 


panies, particularly when the carriers 
were located in various parts of the 


country. 
e @e 
Sharp Divergence .. . 
On the question of interpretation ot 


the Congressional intent the majority 


opinions met with sharp divergence of 
views in the two dissenting positions of 
Stewart and Brown 


Stating that the Act’s Section 212 was 


Commissioners 
“restrictive,” not expansive, the majority 
stated that Congress “was cognizant of 
the fact that many business organizations 
in this country used subsidiary corpora- 
tions with interlocking directorates in 
the transaction of their affairs” and had 
used the holding company as a means Of 
effecting control of many business enter 
In his special opinion, Commis 


sioner Walker took the position that the 


prises. 


Splawn Report on interlocking director- 
ships in the communications field demon 
strated the Congressional intent to op 
pose “holding company dominance” and 
also cited the message of President 


Roosevelt on the utility holding com- 


pany bill 


Commissioners Stewart and Brown, 
forcefully 


Section 212. was 


however, pointed out most 
that the language of 
identical in purport to that Section 20(a) 
of the 


Interstate Commerce Act which 


gives the ICC jurisdiction over inter 
locking posts in the transportation field 
and that both the House 


committees in their reports on the Com 


Senate and 


munications Act cited that the Section 
had been copied from the Interstate 
Commerce Act. The two commissioners 


then gave in detail the policy of the hh 


terstate Commerce (ommissio1 during 


the past 14 years in passing upon such 
posts in the railroad field—the ICC had 
approved 4,985 applications and 
14 from 1921 to 1934 
that the 1921 Graham telephone consol 


denied 


and also stressed 


dation act had given Congressional sanc- 
tion to mergers of companies and inter 
locking 


The two dissenting commissioners stated 


relationships in that industry 
much more fully the Congressional re- 
ports, and past precedents in the IC 
actions and court decisions to prove their 
views on the actual Congressional in 
tent. To an outside observer there is 
little question that the able dissenting 
opinions on this point offered a prepond 
erance of evidential particulars as com- 
pared to generalized observations on the 
intent which 


Congressional were con 


tained in the majority opinion—based, 
with the exception of the excerpts from 
the Splawn Report, on the Capitol Hill 
viewpoint on the utility holding company 


bill now before Congress. 
e @e 
Competition Factor .. . 


\nother “parting of the ways” between 


the majority and dissenting opinions 


came over the majority viewpoint 
which seemed a rather curious position 
that the involved companies were com- 
yetitive in the relationships of parent and 
communication 


subsidiaries in their 


service. The Bell System was cited as 
operating long distance lines by the A 
T. & 7 
panies in competition and it was charged 
that the A. T 
tive toll lines. 


and the regional subsidiary com 


& T. took the more lucra- 
But Commissioner Stew- 
art declared there was no basis for ex- 
pectation of competition between th 
units of a system completely owned by 
the parent corporation and pointed to th 
ideal of the Bell System—“One System, 


One Policy, Universal Service.” 


Pointing out that “the 
the best 


furnishing of 


possible national and interna 


tional communication service to which 
the people of the United States are en 
titled, is a tremendous task requiring at 
the same time large scale operations and 
intimate consideration of local affairs,” 


Commissioner Stewart expressed the 
view that the prohibition of interlocking 
positions “may serve to retard the real- 
ization of the purpose” contained in Se 

tion 1 of the Communications Act for 
the Federal regulation to 


able to all the 


“make avail- 


people of the United 


(Please turn to page 30) 
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TELEPHONES in 
GUATEMALA 


@ Veteran telephone authority ‘describes telephone 
service in es ogressive Central American country. 
Mr. Higgins recently returned from Central America 
and gives us Gra rst stead story of this interesting territory. 














By 
P. KERR HIGGINS 
‘ ATEMALA, perhaps the most 
interesting and progressive country in 
South America, combines the primitive 
and the modern to an amazing degree 
The progress made by this nation during 
the past 10 years has been phenominal 
along all lines of industry, communica- Typical Guatemala Village 
tions, road building, sanitation, etc. 
In 1926 a noted visitor wrote in the uinas,” (Power Plant) and others of country and so distances are very short. 
National Geographic, “Guatemala City public works of the government. It al- From the Atlantic to the Pacific is only 
(the capitol) needs paving, water-works 0 contains instructions for use of equip- about 275 miles. All main cables in 
and sewers.” What a transformation M™ent, a complicated contract, postal and the capitol are underground, both for 
has taken place! All main streets are telegraph tariffs, railroad and steamship communication and for light and power. 
now well paved, fine sidewalks have been time tables; complete list of government Outside of the city, magneto service is 
made, there are no wires or poles on the departments, emergency telephones, pro given. Due to the fact that about 75 
main streets and they now have a most duction and export of crops and animals. per cent of the population are Indians ‘ 
beautiful “Plaza de “Armes.” Colored paper is extensively used in the and very poor, telephone development is | 
makeup. The paper is very heavy and _ limited. i 
However, this article is for telephone cymbersome and will probably be changed : ' 
folk and following a description of the as the system grows. The type is very Now, getting back - the other a 
Guatemala telephone system we will con-  farge, hence easily read. The telephone of interest. Streets in Guatemala are | 
tinue our story of the country itself directory is a very profitable government eeiasiate eo see ae : 
attractive. A visitor must néeds go to i 
Guatemala City has, or will have when —— the market place to realize he is h; ; 
- é place to realize he 1s in what 
the budget is complete, one of the most The Public Works Administration is was only a few years ago a_ primitive | 
modern telephone systems in Spanish under the direction of General don Jorge city. Here he gets a cross section of 
America. The equipment is automatic, Ubico and the telephone, radio and tele native life and what he may expect to 
of German manufacture, and while not graph division is under the direction of | see when he tours the interior in modern 
embracing latest improvements is still Senor Miguel M. Alvarado, who deserve autos over fairly good roads, but. still | 
very modern. The system is owned and _ the greatest credit for the very efficient narrow and with too many curves. How- 
operated by the government, and while and economical manner in which the’ ever, one marvels at what has been i 
ofhcials are courtesy personified, still one public is served and courtesy shown their accomplished in such a short time. Ii ; 
cannot get the detail or photographs patrons the progress made by this nation during 
possible with private ownership ; the past 10 years is equalled in the next 
In the city proper there are 1503 sub Oe i i a ee, 
’ plete tor frst place in 


The telephone directory is an interest scribers. In the provinces there are 11 ,. 
: Hispano-Ameri 
ing example of a great amount of ad central ofhces, with 307 subscribers 
vertising and is picturesque, to say the Long distance lines are in process of de In the interior, the natives (mostly 
; least. However, it contains much infor velopment and cover 6714 kilometers Indian) are still living and worshipping 
mation of value to subscribers which we Local service is $2.00 (gold), long dis in the 14th Century Hence, anyone 
could copy to advantage. A few pictures tance in Guatemala 50 cents for first five wishing to see unspoiled Guatemala 
are given of the telephone system such minutes and 25 cents for each minut must go there very soon The tours 
as “Sala de Selectores,” “Sala de Ma thereafter Guatemala is not a _ larg the Interior are conducted by Senor Al 


14 Telephone Engineer 











hort 
only 
s in 

ror 


ywer. 


yoImMts 
| a¥re 


are 


what 


nitive 


meer 




















fred S. Clark of Guatemala City and 
are very comprehensive, efficiently con 
j 1 Nothing 


ducted and reasonable in price 
is left undone to make the trip enjoy 


able, interesting and comfortable. Stops 
are made at Inns typical of the country, 
Spanish style with fine patios and native 
entertainment Splendid modern autos 
are used and each car is provided with 
} 


an excellent chauffeur and guide 


The important exports of Guatemala 
are coffee and bananas. When we vis- 
ited the coffee plantations and saw with 
what infinite care the coffee beans were 
selected and prepared, we ceased to won- 
der at its fine quality The coffee trees 
are in bloom only one day—a beautiful 
sight. These are protected from the sun 
by much larger trees. The fruit is 
picked one berry at a time and flumed 
down to the “beneficia” or plant, often 
quite a long way off. Here they are fer- 
mented and washed and any berries that 
float are thrown into the discard. They 
are then taken to a concrete patio and 
carefully spread out on the ground to be 
thoroughly sun-dried, hulled, graded and 
polished, and sacked ready for export 
It is claimed that one hundred million 
pounds of coffee are exported annually. 
Revenue from coffee increased from 
$784,722 in 1931 to $1,032,262 in 1934 
The largest customer is the United 


»tates 


This industry takes first p 
banana industry takes second. We never 
imagined there were so many bananas in 


1 
} 
i 


the world. They are grown on the low, 


swampy lands on the Atlantic and Pa~ 
cific coasts. These lands have _ been 
drained and what was formerly a fever 
intested land is now the show Spot ol 
the tropics. The export of bananas 1s 
more than a hundred million bunches a 
year and the act of cutting, hauling to 


the depository and the work of the pick- 


up train, wh takes them to and loads 
the no the steamer by means Of auto 
mat cradles must be begun and com 
pleted the same d: Each bunch cat 
ries an average of 300 bananas Th 
plant matures from a selected sucker in 
about nine ths and each petal of the 
blossom represents a na The old 
plant Ss t ¢ \ 1¢ left is rti eT 
and I 1 the nother plant ¢ es the 
new suckers, the weak ones being cut 
down and the strong le 
Local transportat s 2 Carrie 
the at [1 a Ss wit ew nue 
tra he Internat il Railways | 
4 er ett ent § t but due t the 
nature the unt tis not extensive 
Ind ins ire mall 1 Stat e€ al 
do not wear shoe t Sst great « 
durance and ca arry 200 p ds on 
their ba at a dog trot rom 30 t 
40 es per day. Every road seems 
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Left: Drawers and Carriers of water, Right: A public laundry in Guatemala, 
Bottom: Typical scene on any Guatemala road. 


crowded with such “cargadores,” some 
times one or two, then a whole family 
and again large groups, all carrying their 


produce to some market miles away 


We pass very quickly from the modern 
to the primitive as the latter begins at 
the outskirts of the capitol. Every vil 
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| Tours into the | 
| Interior | 
| Can be Arranged at | 
Moderate Prices. 
| 
| 
| 


SOMETHING NEW— 
ENTIRELY DIFFERENT. | 


Clark’s Tours | 


| 7th Avenue & |8th Street 
Guatemala, C. A. 

















lage has attractions of its own and every 


tribe has its own peculiar dress. 


Perhaps the most interesting cities of 
the interior are Antiqua and Chichicaste 
nango. The land is full of extinct vol 
canoes, only one being active, “Feugo” 
and the history of these and the destruc- 
tion they have wrought can be seen ev- 


erywhere in the interior 


Lake Atitlan is one of the most beau- 
tiful lakes on the continent and has the 
bluest water I have ever seen, only 
omparable by the Blue Grotto of the 
Isle of Capri 


The ruins of the past centuries are 
well preserved and show that a very fine 
civilization existed here centuries ago 
At Chichicastenango, the Padre has one 
f the finest collections of unpolished 


jade on this continent 


Each community has its own market 
and its own public laundry, where the 


women wash their clothes on flat stones. 


The men carry their loads on their 
backs \ wide band is worn around 
the forehead, and the load is connected 
to this band by means of straps rhe 
women carry their loads on their heads, 
leaving the back free for the ever-present 
baby, which is carried in a “sling” and 
can be changed in position as needed 
We saw one woman carrying a huge 
basket containing 60 dozen eggs, swing 
ing her arms as she trotted along and 
with a baby on her back Imagine such 
a load on her head and going at a dog 
trot for miles. Such sights and the na 
ive living conditions make one glad to 
e a citizen of the “Lord’s Country 

ended what might be, but is not, 
tal ; ] 


a tale trom the “Arabian Knights.” 
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BASIC Telephone 
Electrical THEORY 


@ Part VII of Mr. Burden’s article dealing with basic 
theory of electrical engineering as applied to the tele- 
phone field discusses polar and rectangular vectors. 


By 
B. C. BURDEN 


Transmission Engineer 
Lincoln (Neb.) Tel. & Tel. Co. 


IX 


—— we can continue with our 


discussion of computations of parallel 
impedances, we must briefly review the 
subject of polar and rectangular vec- 
tors. This is otherwise it 
would be difficult, if not impossible, to 


understand the methods which are used 


necessary, 


in solving for the total impedance of 
a circuit containing several impedances 
in parallel. 

We have previously shown how lines 
may be used to represent the magnitude 
and direction of forces and when so 
used are known as vectors. 

There are two methods of represent- 
ing “vector quantities” which are known 
as the polar method, and the rectangular 
method. Both of these methods are re- 
quired in solving problems involving 
impedances in parallel. 

\ polar vector is one which represents 
the magnitude and direction of a force 
by means of single vector line the length 
of which represent the magnitude of 
the force and the angle which this line 
makes with a horizontal reference line 
defines the direction of the force. Fig. 
26 illustrates a polar vector and the 
method of expressing this vector math- 


ematically. 





fous 
LIN& ” 
2 
Sey: Ce 2. 
Fig. 26. Polar Vectors. 


In a previous paragraph it has been 
pointed out that when we discuss an 
impedance we must think of it as hav- 
ing direction (angle of lead or lag) as 
well as magnitude. Therefore when we 
express the vector shown in Fig. 26, in 
the polar form we tell the whole story 
about it by stating it mathematically as 
Z /O = 141" /45°. 
ance of 141 ohms with angle of lag of 
45 


That is, an imped- 


16 


positive angle and a_ negative angle 
(angle of lag or lead) it is customary 
(positive) as 


to show angles of lag 


@, and ang!es of lead 
O. 

A rectangular vector expression con- 
sists in showing an impedance in terms 
of its R and X 
Z/O@=—=R+jK. The 
used to indicate that the quantity X is 
90° out of phase with the quantity R; 


(negative) as 


components; i. €é., 
symbol (k) is 


hence, cannot be added directly (numer- 
ically) to R but must be added vector- 
ially. 

This symbol is somewhat confusing 
when first considered as we are inclined 
to associate it in our mind with other 
algebraic symbols and treat it in the 
same way. Its use will be made clear 
if we consider it merely as a warning 
sign to caution us that we cannot add 
the R and X terms numerically together. 
It permits us to associate these terms 
by means of the plus sign for conven- 
ience in certain mathematical steps, and 
yet shows that being 90° out of phase 
the two terms can be added together 
only vectorially. (j) has no real num- 
erical value. 

Referring back to Fig. 26, we would 
express the polar impedance of 141 
ohms at an angle of 45 degrees in 
rectangular form as: 

R + jX = 100¥ + j100" 

It should be noted that the rectangular 
form like the polar form tells us the 
whole story about an impedance. For ex- 
ample, if we are given an impedance ex- 
pressed in the form @ we can by simple 
trigonometry (as previously explained) 
determine the magnitude of both the 
R and X components of this impedance, 
or if given an impedance expressed in 
the rectangular form R + jK we can 
by simple trigonometry determine the 
impedance and phase angle. 

In solving many types of problems 
in AC work we have occasion to add, 
multiply, raise to a 


subtract, divide, 


power, or extract a root, of several 
impedances. Inasmuch as the impedances 
may be and usually are of different 
phase angles we cannot do these opera- 
tions in the same manner as we can 


when dealing with direct current resis- 


In order to differentiate between a 
tances but we must do these operations 
vectorially so as to take into account 
the difference in phase angles between 
the impedances considered. We find that 
impedances should be expressed in the 
polar form to be divided, multiplied, 
raised to a power, or when a root is 
to be extracted. For adding or sub- 
tracting operations, impedances should 
be expressed in the rectangular form. 

The following table illustrates the use 
of the two methods and the rule for 


handling each of the operations 


Operation Use Rule 
Addition Rectang- Add all the R 
ular components to- 


gether and all the 
X components to- 
gether. 

Subtract the R 


Substrac- Rectang- 


tion ular components to get 
the net R, and 
subtract the X 
components to get 
the net X. 

Multipli- Polar Multiply the 

cation magnitude of the 


impedances and 
add the angles. 


Division Polar Divide the mag- 
nitude to the de- 
sired power, and 
multply the angle 
by the power. 

Raising to Polar Raise the magni- 

a Power tude to the de- 
sired power, and 
multiply the an- 
gle by the power. 

Finding Polar Obtain the root 


of the magnitude, 
and divide the 
angle by the de- 
sired root. 


a Root 


The following examples illustrate the 
use of the above rules: 
Example No. 1. Add two impedances 


together whose resistance components 


are 100 and 200 ohms respectively and 


whose inductive reactance components 
are 50 and 100 ohms respectively. 
R, + 5X, 100" + j200” 
R, + jX, 50" + 5100" 
R+3k 150" + 7300" 


Example No. 2. Subtract two imped- 


ances whose resistance and reactance 


components are the same as those in 
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example No. 1. 


Change signs and add 


R, + jX, 100* + j200" 
-R, jX, -—50 i100” 
R +jX 50¥ + 5100" 


Example No. 3. Multiply two 


mped 


i 
ances whose values are 100” /45° and 


200" /35 

Z,/@ XZ, /Do 
Z,x2,/D,+ /B» Z/¢ 
100" /45°« 200” /35 


100” 200 /45° +4 /35 20 000” /R80 


Example No. 4. Divide an impedance 


200)" 50 by an impedance of 
20 20 
Z, /@, 
Z/L 
Z. /D 
200 /50 
= 10 /30 
20 /20 


Example No. 5. Square an imped- 


ance of 12” /30 
(Z, DQ )- i” { SxXz2i==2 /8 
122 ( /30°*2)—144 /60 
Example No. 6. Find the square root 
an impedance of 64" /60 
Z,/OB=L/O 


64" /60 &Y /30 


In working with impedances expressed 
in the rectangular form it is customary 
to refer to the R component as the real 
part, and the jX 
imaginary part 


component as_ the 


In solving problems involving im-- 


pedances in parallel we use the same 
general equation as is used for solving 
total resistance of a number of resis- 
tances in parallel, the only difference 
being that we deal with impedances and 
we must therefore take into account the 
vector relation between the various 
impedances considered. The general 
equation for solving two or more im- 
>] 


pedances in parallel is as follows: 


] 
Eg. No. 1 Z—1+141 et 
Z, Zo Zz 
We have previously shown _ that 
I ; 
\ and we may therefore change 
Z 


the above equation to read: 


The term Y which is the admittance 


of the impedance under consideration 
must be broken up in its real and im- 
aginary components (the same as is 
true of an impedance) before the sepa- 
rate admittances can be added together 


in Eq. No. 2. 
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The Front Cover 


HERE’S always time for a smile in 


this telephone business a smile 
and a pleasant word. Face to face, a 
smile lights up our casual contacts 
Over the _ telephone, it adds a 


warmth to what is said. In correspond 
through cold 


Herrick and 
Mae B. Butler, tellers for the Bell Tele 


ence, a smile can break 
type Virginia Pearson 
phone Co. of Pa., in Philadelphia, are 
adding an extra something which makes 
their company’s a live, friendly interest- 
ing service to the customers they meet 
Illustration courtesy, The 


News, Philadelphia 


Telephone 





The real part of the admittance is 
the “conductance” and is _ expressed 
symbolically as G, and the imaginary 
part is the “susceptance” and is repre- 
sented by the letter B. Like the rela- 
tion between R and X, these two com- 
ponents are at right angles to each 
other; hence, this must be shown by 
the symbol j. That is 

Eq. No. 3 Y=—G-+jB 

In order to permit vectorially adding 
the real and imaginary parts of an ad- 
mittance together these components 
must show the phase relation between 
Z and R, and Z and X. Therefore we 
find that: 


R 
Eq. No. 4 G - 
-X 
Eq. No. 5 B — 
Z2 


Now substituting the relation shown 
to Eq. No. 4 and Eq. No. 5 we get the 
working equation which can be used 
to find the total impedance of several 


impedances in parallel; i. e., 


Eq. No.6 Z 


R ok R —_ 
Zz ()) : zt Cz) “3 
1 





Convention Schedule 


United State Independent 
Telephone Association, Stevens 
Hotel, Chicago, October 8, 9, 10 
and 11. 


The Illinois Telephone As- 


sociation, Hotel Pere Mar- 
quette, Peoria, November 14 
and 15. 





The following example will illustrate 
the use of equation No. 5 in solving for 
the total impedance of several imped- 


ances in parallel 


Example No. 1, What is the total im- 
pedance of two impedances in parallel 
having the following values 


Z, 300” /30°, Z. 400" /45 








z' 3 Z2 " 
Z=? 300/30" 2 400740 
Fig. 27. Parallel impedance 


computation. 


Equation to Use 


R -X R X 


Determine R and X Components of 
Both Impedances 


R, Z, cos B@ = 300 * 0.966 = 259.8" 
R. = Z., cos @ = 400 0.707 = 282.8" 
X, Z, sin @ 300 *« 0.5 150.0” 
 - Z. sin @ 400 « 0.707 282.8" 
Substitute in Equation 
Z 
l 
259.8 ~150 282.8 -282.8 
+ J ) + + J 
3002 3002 4002 4002 
1 2 
] 
Z 0028 +-j (-.0016) ),4 


(.00176+-j (-.00176) ). 
I 
Z = (.0028+ .00176) +j (-.0016 +-.00176) 


l 
Z = .00456 + j (-.00336) 


Convert to Polar Form 
] 
7 V .004562 + (-.00336 )? 


X 00336 
0.736 


tan @ 
R .00456 
From trigonometric table @ 36° 


l 
0056 /36 


Z 178.6" /36° 
0056 36° 


(To Be Continued) 
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Q.—When pulling-in aerial cable how 
much overlap of the ends should be 
allowed for splicing? 

A—Ordinarily about three feet will 
be satisfactory for non-quadded cables 


Q.—What is the type “C” knob same- 
times referred to in drop wire work? 

A.—Knob is really a misnomer for the 
“C” knob for it is actually two pieces 
of porcelain each with two grooves to 
hold the wires when the cleat is clamped 
mounting. 
ideal for 


together with a screw in 
This cleat type fixture is 
making the last attachment on a house 
where the drop wire enters the tube. 
There are numerous other places in 
drop wire work where these cleats may 


be used to advantage. 


Q.—What is the necessity for a re- 
peating coil in common battery trunk 
circuits? 

A—When the repeating coil is not 
used in a trunk circuit connecting two 
common battery switchboards, — the 
proper poling of the two batteries is 
necessary. Then if the two grounds are 
of unequal potential there is a circuit 
unbalance destructive to good trans- 
mission. This unbalance due to unequal 
ground potential is likely to be com- 
monly encountered near large cities duc 


to power and traction systems. 


Q.—Why is it necessary to have a 
relay rack for a multiple type switch- 
board of three or four positions? 

\—There is space inside a multiple 
switchboard cabinet for the cord re- 
lays and equipment only, so necessarily 
the line and cut-off relays and other 
equipment must be mounted on a rack 
external to the switchboard. The cord 
relays on most feature switchboards 
are also usually mounted external to 
the switchboard due to space not being 
available inside the cabinet for the 
large number of cord relays required 
on this type switchboard 


Q.—How should aluminum paint be 
mixed for painting iron work around 
the telephone exchange? 

\.—After much experimenting we 
have decided that the best results are 
obtained when the aluminum powder 
is mixed with either banana oi! or a 
good grade of varnish. This paint is 
sometimes mixed with linseed oil which 


is fairly satisfactory for painting wood 
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but undesirable on metal as it does not 
satisfactorily and 
Aluminum 
thick for 


cover the’ surface 
tends to run before drying 
paint should be mixed fairly 


use on iron. 


Q.—Can you tell us where we may 
send electric soldering irons to have 
them propely repaired ? 

A.—We believe that any 
should be returned to their manufactur- 
However, the« 


equipment 


er for repair if possible 
electric soldering iron of the present is 
so simple that most telephone companies 
make their own repairs locally If 
standard soldering irons of good man- 
ufacture are purchased, new points and 
heating elements may be obtained and 
to change these parts is a very simple 
task. The point and heating element is 
about the only parts which ever requir« 
replacement on a good electric soldering 


iron. 


Q.—What method should be employed 
in connecting clay conduit and iron pipe 
in the middle of a conduit section? 

A—We do not believe that this 
practice shou'd ever be considered ex- 


cept as a last resort, made necessary 


due to crossing under a road which 


cannot be tunneled or to clear some 
obstruction. If extreme care is taken the 
iron pipe can generally be cemented 
into the clay conduit so as to make a 
good connection or a special conduit 
casting may be purchased to make the 


connection. 


Q.—What is the principle of the dry 
type rectifier and is this type considered 
satisfactory for changing batteries in 
telephone work? 

\—We assume that you have refer- 
ence to the copper oxide rectifier which 
makes use of the principle that a disc 
of copper coated with a layer of cop- 
per oxide will allow current to flow 
from the oxide to the copper but not 
direction. This is the 


in the reverse 


most simple form of rectifier made 
Unless damaged by heavy currents this 
type rectifier has a!most an indefinite 
life and has been used quite success- 
fully in telephone work for the past 


several years. 


Q.—How should an underground con- 
duit map be drawn to indicate the 
number of used and vacant ducts in 
each manhole section? 






SE 














\.—Some telephone companies have a 
numbering scheme for their conduit and 
indicate on the cable the duct it oc- 
The conduit map or a notation 
shall 
the number of ducts in 
as 4-MCD, 


clay ducts, or 


cupies 


on the cable map designate 


each section 
meaning 4 
2-CWD, 
When this ar- 


multiple 


meaning 2 


such 
creosoted wood ducts 
rangement will not suffice we suggest 


drawing a symbol representing the 


ducts by squares and place a dot or 
circle in each square which is in use 
One of these symbols should be placed 
opposite each section of conduit on the 


drawing. 


Q.—We are in need of a furnace to 
heat beeswax and paraffin in the office 
for use on switchboard corps and pre- 
fer one that will not be as noisy as the 
usual type. What do you suggest? 

\.—There ar furnaces 


on the market 


many good 
which use coal oil or 
gasoline for fuel and if used properly 


they do not ordinarily cause’ excess 
Natural gas would be ideal for 


We often 


electric hot plate for 


noise 
use in your case if availabl 
use a common 
heating wax. This method is somewhat 
furnace but 
is safe, When 


starting to heat a kettle of wax with 


slower than a_ plumber’s 


clean and _ noiseless 
the hot plate the kettle should be well 


covered for the wax heating slowly 
from the bottom will expand and finally 
burst the hard surface and sometimes 


spout to the ceiling 


O.—We desire to know whether we 
should use high or low capacity paper 
insulated cable in our exchange. We 
have a number of grounded service lines 
entering our cables at the corporate 
limits of our community. Our experience 
has been that these grounded lines 
cause our cable to become noisy and in- 
duce considerable crosstalk therein. 
High capacity cable with a single paper 
wrapped insulation of the conductors is 
much cheaper than low capacity double 
paper wrapped insulation though we 
feel that the latter type would material- 
ly reduce our noise and crosstalk trouble 
and that in our case the additional cost 
would probably be justified. 

\.—We are 


sing 


believers in the high 
capacity wrapped cable and 


1 sure it should give good service 


(Please furs in page 34) 
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FCC Adopts Revised 
ACCOUNTING System 


@ Accepts numerous exceptions made by telephone 


HE Federal Communications Com- 


mission on June 19 adopted the Unified 
System of Accounts for Telephone com- 
panies without a revision of its funda- 
mental theories on the original cost re- 
cording of telephone plant. 


While the adopted accounting system 
contained a number of technical revisions 
to make the system more practical and 
workable, there was no revision of the 
section calling for the computation of 
depreciation rates without allowance of 
service value loss of future installed 
property and contributions to telephone 
plant. 

Class A and B companies were sent 
copies of the new accounting system to- 
gether with Telephone Division Order 
No. 7-C placing the new system in ef- 
fect on January 1, 1936 

Announcement of the adoption of the 
Uniform Accounting System was made 


by the Telephone Division as follows: 


‘The Telephone Division of the Federal * 


Communications Commission announces 
the adoption, on June 19, 1935, of a Uni- 
form System of Accounts for Telephone 
Companies to be known as ‘Issue of 
June 19, 1935, Effective January 1, 1935.’ 

“Such classification replaces the one 
tentatively adopted as of May 1, 1935 
and to which exceptions were invited. It 
includes such recommended changes em- 
braced in the exceptions as were accept- 
ible to the Division. 

“The accepted changes are prevailingly 
technical, affecting primary accounts, 
rather than of a nature involving changes 
in fundamentals.” 

The clause dealing with _ orig- 
inal cost was broadened to include 
franchises, patent rights and _ rights 
‘i way beside telephone plant and in 
conjunction with telephone plant there 
was added the phrase “together with 
preliminary expenses incurred in connec 
tion with the acquisition.” Likewise, in 
the Telephone Plant Acquisition Adjust- 
ment (Account 100.4) the phrase “pre- 
liminary expenses incurred in connec- 
tign with the acquisition” was added. 

It is believed the United States Inde- 


pendent Telephone Association will again 
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industry. Effective January 1, 1936. 


Issues opin- 


ion on interlocking directorate decision. 


submit its views to the Telephone Di- 
vision on the effect of the new account- 
ing system upon Independent companies 
having exchanges in rural communities. 

The Telephone Division adopted the 
following exceptions of the accounting 
system: 

The instruction relating to a work 
order system to be effective January 1, 
1936, contained in the initial accounting 
system draft, issued May 1, was omitted 
and will receive a special study. 

The accounts receivable from and pay- 
able to affiliate companies were revised 
to provide for showing in the balance 
sheet of the net amount receivable and 
payable to by individual affiliate com- 
panies. 

The cost of patents acquired in an un 
developed state to be shown in the orig 
inal draft as suspense expense pending 
development and the cost of patents of 
doubtful service value to be chargeable 
to surplus were omitted from the final 
accounting system. 

House cable was classified as_ aerial 
cable and corrections were made in sev 
eral accounts. 

The separate operating expense ac 
count for regulatory expense, included 
in the May 1 draft, is omitted from sev- 
eral accounts in the system. 

Three additional operating expense ac 
counts are provided for Class A com 
panies. They are shop repairs and sal 
vage adjustments; general supervision, 
engineering and toll expenses and test 
desk work. 


vided to include certain accounts previ- 


These accounts were pro 


uusly included in the maintenance a 
counts 

Accounts 602.2, 602.3 and 602.6 were 
revised to eliminate reference to main- 
tenance of right of way and appropriate 
provision for such expenses were made 
in accounts 602.1 and 602.7. 

Other instructions and accounts also 
were revised to meet the objections of 
telephone companies and state commis 
sions. 

Telephone Division Order No. 7-( 
reads as follows: 

“Whereas under our Order No. 7, it 
was ordered that representatives of the 


several States and of the commissions 


or regulatory bodies thereof having 
jurisdiction over telephone carriers there- 
in, and all other parties at interest, should 
have until October 1, 1934, within which 
to file exceptions or objections to the re- 
port of the Interstate Commerce Com- 


Docket No. 


25705, affecting accounting rules for tele- 


mission, rendered in_ its 


phone companies, or to suggest amend- 
ments or changes in such accounting 
rules for telephone companies; and that 
all exceptions, objections, and sugges- 
tions should be filed in writing and 15 
copies thereof provided within the time 
therein specified. 

“Whereas under our Order No. 7-A, 
it was ordered that an extension of time 
be granted to November 1, 1934, for the 
filing of such exceptions, objections, or 
suggested amendments; and that Order 
No. 7 be set down for hearing and oral 
argument by the parties on November 
16, 1934, before the Telephone Division 
in its hearing room at Washington, D. 
:: . 

“Whereas certain exceptions or objec- 
tions to the report of the Interstate 
Commerce Commission rendered in its 
Docket No. 25705, and certain suggested 
amendments or changes in such account- 
ing rules, were filed pursuant to said 
Orders No. 7 and No. 7-A, by parties 
at interest; 

“Whereas a hearing was held and ar- 
guments were heard pursuant to said 
orders, which said orders are hereby re- 
ferred to and made a part hereof; 

“Whereas a draft of a Uniform Sys- 
tem of Accounts for Telephone Com- 
panies, known as “Issue Effective Janu- 
ary 1, 1936,” was adopted by the Tele- 
phone Division by its Order No. 7-B of 
May 1, 1935, which said draft and order 
were submitted to all parties in interest; 

“Whereas by notice issued on May 1, 
1935, the Telephone Division announced 
that telephone carriers and other inter- 
ested parties might file exceptions to such 
accounting rules on or before May 16, 
1935, and by the same notice announced 
a conference with State commission rep- 
resentatives and representatives of the 
telephone carriers on May 16, 1935, for 
the consideration of any exceptions filed; 


and 
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“Whereas exceptions were filed and 
such conference was held: 

“Now therefore, after hearing the evi- 
dence and arguments and having held the 
conference, and being fully advised in 
the premises and pursuant to its findings, 
the Telephone Division does make the 
following orders, to wit: 

“It is ordered, That Order No. 7-B, 
together with the draft of the Uniform 
Accounts for Telephone 
‘Issue Effective 


System of 
known as 
January 1, 1936,’ and 
May 1, 1935, be, and the same is hereby, 


superseded by this Order No. 7-C, and 


Companies, 
promulgated on 


by a Uniform System of Accounts for 
Telephone Companies, hereafter called 
‘Issue of June 19, 1935, Effective Janu- 
ary 1, 1936.’ 

“It is further ordered, That the report 
of the Interstate Commerce Commission 
in its Docket No. 25705 affecting account- 
ing rules for telephone companies and 
the Uniform System of Accounts for 
Telephone Companies prescribed for the 
use of telephone companies by Division 
4, of the Interstate Commerce Commis- 
sion on the 12th day of November, 1932, 
and known as ‘First Revised Issue,’ be 
amended or changed; that said ‘First Re- 
changed 


vised Issue,’ as amended or 


shall be embodied in printed form to 
be hereafter known as ‘Issue of June 19, 
1935, Effective January 1, 1936,’ a copy 
of which is now before the Commission, 
and is hereby approved; that a copy 
thereof duly authenticated by the Sec- 
retary of the Commission be filed in its 
archives, and a_ second copy thereof, 
authenticated in like manner, in the of- 
fice of the Accounting, Statistical and 
Tariff Department; and that each of said 
copies so authenticated and filed shall be 
deemed an original record thereof. 

“It is further ordered, That the Uni- 
form System of Accounts for Telephone 
Companies embodied in said ‘Issue of 
June 19, 1935, Effective January 1, 
1936’ be, and the same is hereby, pre- 
scribed for the use of telephone com- 
panies having average annual operating 
revenues exceeding $50,000, subject to 
the provisions of the Communications 
Act of 1934, in the keeping and record- 
ing of their accounts; that each and ev- 
ery such carrier and each and every re- 
ceiver or operating trustee of any such 
carrier be required to keep all accounts 
in conformity therewith; and that a copy 
of said ‘Issue of June 19, 1935, Effective 
January 1, 1936’ be sent to each and ev- 
ery carrier and to each and every re- 
ceiver or operating trustee of any such 
carrier. 

“It is further ordered, That in order 
that the basis of comparison with previ- 
ous years be not destroyed, each and ev- 
ery such carrier and each and every re- 
ceiver or operating trustee of any such 
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carrier shall, during the 12 months from 


the time that the said ‘Issue of June 19, 
1935, Effective January 1, 1936’ becomes 
effective, keep and maintain, in addition 
to the accounts hereby prescribed, such 
portion or portions of its present ac- 
counts as may be necessary for the pur- 
pose of such comparison; and during the 
same period, shall maintain such group- 
ings of the primary accounts hereby pre- 
scribed as may be necessary for that 
purpose. 

“It is further ordered, That nothing 
herein contained shall be construed as 
prohibiting or excusing any such carrier 
or receiver or operating trustee of any 
such carrier, from subdividing the ac- 
counts hereby prescribed in the manner 
ordered by any State commission having 
iurisdiction or to the extent necessary to 
secure the information required in the 
prescribed reports to such commission. 

“It is further ordered, That said ‘First 
Revised Issue’ prescribed by Division 4, 
of the Interstate Commerce Commission, 
as aforesaid, shall remain in full force 
and effect up to and including the 3lst 
day of December 1935, and that said 
‘Issue of June 19, 1935, Effective Janu- 
ary 1, 1936’ herein prescribed, as afore- 
said, shall become effective on the Ist 
day of January 1936.” 


Dual Directorate Decision 

Explanation for its recent decision for- 
bidding 10 prominent officials in the com- 
munications industry to hold plural di- 
rectorate positions after August 9, was 
given in an opinion made public July 5 
by the 
mission. 


Federal Communications Com- 
explaining the decision 
pages, 44 of 


which were given to dissenting opinions 


The opinion 
covered 69 typewritten 
of Commissioners Stewart and Brown. 
Telephone officials subject to the decision 
are Walter S. Gifford and E. F. 
president and vice-president, respective- 


Carter, 


ly, of the American Telephone & Tele- 
graph Co. 

Discussion of the Commission’s de- 
cision and opinion is made by Roland C. 
Davies, editor of Telecommunication Re- 
ports in his column “Tapping In On 
Washington” on page 13 of this issue. 


Tariff Order No. 12 Issued 
The Commission today adopted Com- 
Tariff 


containing rules govern- 


mission Order No. 12, approving 
Circular No. 1, 
ing the construction, filing and posting 
of tariffs relating to interstate and for- 
eign wire or radio communications by 
carriers subject to the Communications 
Act of 1934. 

A conference between carrier repre- 
sentatives and representatives of state 
commissions and of this Commission 
was held at the office of the Commission- 


er in Washington, D. C., on June 6, 
1935, at 
served on State commissions and 


which conference rules previ- 
ously 
on carriers were considered. The rules 
effective 


adopted today are to become 


September 1, 1935, a date sufficiently in 
advance to allow interested parties time 
within which to suggest amendments of 
the rules and to give this Commission 
an opportunity to revise the rules, if nec- 
essary, before they become effective. 

These rules, when effective, will auto- 
matically supersede Commission Order 
No. 11 relating to the notice required in 
filing tariffs. 

Hearing on Coaxile Cable 

The application of the American Tele 
phone and Telegraph Company and the 
New York Telephone Company for auth- 
orization to construct a coaxile cable 
from New York to Philadelphia, as a 
part of the experiment to determine the 
tufure possibilities of the coaxile cable 
in television as well as telephone and 
telegraph use, has been set for hearing 
before the Commission on bane for July 
15, 1935. ea 

All parties interested in, or who may 
be affected by, the use of the coaxile ca- 
ble, if and when it may be devoted to 
general commercial use, will, upon ap- 
plication to the Commission, be afford.s! 
opportunity to participate in the hearing. 

The Commission feels that it is in the 
public interest to ascertain in advance 
the facts surrounding the future uses to 
which the cable may be put. 


Report Pecora Offered Post 


According to newspaper reports Ferd- 
inand Pecora has been requested by 


President Roosevelt to become chief 
counsel for the Federal Communications 
Commission's investigation into the 
American Telephone and Telegraph Co. 
York Su- 


President 


Pecora, now on the New 


preme court bench, was 
Roosevelt's dinner guest at the White 
House recently. He has been in con- 
ference with Senator La Follette, Wis- 
consin radical, and Felix Frankfurter, 
After 
the passage of the 1934 stock exchange 


a chief of the brain trusters. 


act Pecora accepted a one year term 
on the SEC. 
at the job paying $10,000 a year he re- 


After serving six months 


signed to take the $25,000 a year judge- 
ship offered him by Gov. Lehman. The 
X TT. and f. 


only $9,000 a year. 


inquiry post would pay 


Investigation into A. T. and T. was 


authorized last year by congress in 
passing the Rayburn bill creating the 
Efforts 


to obtain counsel to conduct the investi- 


communications commission. 


gation thus far have been unsuccessful. 
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CHECKING 
Speed of DIAL 


By 


H. BROADWELL 


Telephone Apparatus Dept. 
Bell Telephone Laboratories 


a CERTAIN parts of the telephone 
system such as remote step-by-step 
areas and manual areas having step-by- 
step P. B. X.’s, it is not always feas- 
ible to provide the regular central- 
office type dial testers* for checking 
the speed of subscriber's dials. A form 
of dial tester which can be carried 
in the maintenance man’s tool-kit, and 
which works on the stroboscopic prin- 
ciple, has therefore been developed for 
these dials. The device consists of a 
target (Fig. 1) which can be attached 
to the finger wheel of the dial, and a 
tuning fork in a case (Fig. 2) with an 
opening through which to view the de- 
visions on the target. 

In using the stroboscope the main- 
tenance man winds the dial, partly de- 
presses the button in the case so that 
he can see past the fork, and sights the 
fork on the reference mark on the target. 
He then fully depresses the button to 
start the fork, and releases the dial 
*The 51-type Dial Tester (Record, August 1927, 
p. 427), and the 50A Dial Tester. 





If a row of divisions on the target 
appears to stand still when viewed 
through the fork, the dial is running 
at the speed for which that row was 
figured. If the divisions appear to run 
in the direction of the arrow located 
alongside the row, the speed is within 
the limit which the row represents, and 
if in the opposite direction, the speed 
is outside that limit. The velocity of the 
motion as seen through the fork indi- 
cates the extent of the deviation from 
the speed represented by the row. 

The upper and lower limits of speed 
established for the subscriber’s dial as 
most satisfactory from both circuit and 
design standpoints are eleven pulses per 
second, and eight pulses per second re- 
pectively. These limits, known as “test” 
limits, are represented by two rows of 
divisions on one side of the removable 
disc on the target. If the dial is found 
to run faster than the maximum or 
slower than the minimum speed, the dial 
governor is readjusted to within a closer 


set of speed limits, 9.5 and 10.5 pulses 





ete 


Fig. 1—A target, which can be attached to the finger wheel of 
a dial, is marked with divisions which are viewed strobo- 
scopically to test the speed of the dial as it unwinds 
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per second, in order to allow a margin 


for future changes in speed due to wear 
and the like. These “readjust” limits 
are represented by two rows of divisions 
on the other side of the target disc. The 
dise is readily reversed for selection of 
the proper limits by unscrewing the 
knurled knob which clamps it to the base. 

The stroboscope is very sensitive to 
slight changes in speed, and it was found 
necessary to employ  non-uniformly 
spaced divisions to compensate for the 
decrease in the velocity of the dial as it 
unwinds. The width of each division 
was determined separately from data ob- 
tained by testing a representative lot of 
dials. The targets were then laid out 
on a large scale and photographically re 
duced. 

In designing the target mounting, it 
was necessary to take into account the 
importance of not marring the finish of 
the new colored dials. A push button was 
provided in the knob which can be de- 
pressed to expand the fingers and pre- 
vent their marring the finish while the 
target is being mounted. The flexibility 
of the fingers also insures a satisfactory 
grip on dials having the ordinary black 
finish. 

The tuning fork vibrates at fifty cycles 
per second. Depressing the starting but- 
ton in the case rotates a ratchet wheel 
having teeth arranged to lift flat springs 
which distend the prongs of the fork and 
then drop back into the space between 
the teeth. The case for the fork con- 
sists of a box and cover which shield 
the mechanism and exclude dirt when the 
fork is not in use. Sliding the cover 
partly off the box provides an opening 


for viewing the target. 
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The accuracy of the device depends 
on a number of factors, such as the ex- 
tent to which the speed characteristics 
of the dial under test conform to the 
average data used for calculating the 
targets, and the ability of the user to de- 
tect slight movements of the divisions 
when the speed of the dial is close to 
the upper or lower limit. On most dials 
tested, an accuracy of 0.1 to 0.2 pulse 
per second has been obtained, with an 
instance twice this 
This 
found satisfactory. 


Record. 


occasional showing 


accuracy has _ been 


Bell Laboratories 


deviation. 


Fig. 2—The di- 
visions on the 
target (Fig- 
ure 1) are 
viewed through 
the opening in 
the case, past 
the prongs of 
the tuning fork 
which are set in 
motion by 
pressing the 
button. Each 
prong bears a 
shutter, as can 
be seen at the 
lower left, and 
the space be- ° 
tween the shut- 
ters opens and 
closes as the 
fork vibrates. 














W. Va. Association Has 
Fine Convention 


adjournment of the 
West Virginia In- 
dependent Telephone Association, June 
13 and 14 at Clarksburg, the officers 
were highly commended for the splendid 


Following the 
convention of the 


convention and the high class program 
Frank J. McAndrew 


delegates and 


City Manager 
we'comed the officers, 
visitors to the city. Vice President H. 
H. O'Neal of Oak Hill responded. The 
annual reports of President J. M. Bear 
and Secretary-Treasurer C. J. McMahon 
were read and approved. 

\. L. Geiger, general attorney, United 
States Independent Telephone \ssocia 


tion, spoke on the original cost ac- 
counting and tax-law changes as pro- 
posed by the Federal Communications 
Commission. The talk by Mr. Geiger 


was well received; many questions 
were asked and a free debate was had 
by all in attendance and Mr. Geiger 
cleared up many difficult problems. Mr 
Geiger was accompanied by Charles C. 
Deering, secretary of the National As- 
sociation 


Frank L. 


secretary-treasurer, 


McKenney, Columbus, Ohio, 
Ohio Independent 


Telephone Association, made a splendid 


talk on the paramount importance of 


all Independent companies belonging 


to state Associations and stressed the 


importance of the telephone people 


presenting their views individually as 


well as collectively to their senators 
and assemblymen. 

The secretary of the West Virginia 
Public 


Henderson, stressed the importance of 


Service Commission, N. R 


keeping accurate records and account- 


ing systems and quoted considerable 
new legislation and made detailed ex 
planations of the new laws. 

Jz kK. Buchanan, vice president, Mon 


ongahela West Penn Power Co, de 
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livered a splendid address on _ the 


Wheeler-Rayburn Bill as _ affecting 
holding companies and his points were 
well taken by the convention. 


Instead of the customary after-dinner 
& P. Tele- 


entertained the visitors and 


speeches, members of the C 
phone Co 
guests with sound motion pictures on 
new telephone developments and also 
had an open house and plant inspection 
tour of their properties all those who 
participated therein reported a very 


enjoyable evening. 


President Bear opened the second 


day’s meeting and immediately turned 
it over to Mr. Deering. Mr. Deering 
touched on the NRA, the REA and 
laid especial stress on reduction of fire 
those 


insurance premiums for having 


telephone service on their farms and 


rural residences 


George I. Graves, connecting company 


supervisor, C. & P. Telephone Co., made 
a very impressive talk on sales of tele- 
phone service. He also brought con- 
siderable stress on good public relations 
and brought out some very fine points 


on both subjects 


Round table discussions of local plant, 
trafic and special commercial matters 
were discussed freely by delegates pres- 
ent and was substantially and splendid- 
ly aided by Mr. Geiger and Mr. Deer- 
ing 

\ vote of thanks was given to the 
salesmen and representatives of manu- 
facturers for their cooperation The 
next convention is to be held in Clarks 
burg at the call of the president some 
time in June, 1936. 

The following officers wer re-elected: 
J. M. Bear, 
H. O'Neal, Oak 


Marlinton, president; H 
Hill, 


vice preside nt ; 


( J. McMahon, Wayne,  secretary- 
treasurer; E. H. Booth; Thomas and 
J. R. Jones, Mole Hill, were elected 


members of the executive board 


Borman Re-elected By 
N. D. Association 


\ sound note indicating that the tele- 
phone industry is on the upward trend 


and emerging from the depression is 
the revival of interest in the conventions 
of state Independent telephone associa- 
tions this year. 

convention, attend- 


\t almost every 


ance has been greater than several 


years and those attending the meetings 
have shown more enthusiasm and con- 
have exhibited for 


fidence than they 


some time. 
This held true for the 28th annual 
convention of the North Dakota Tele- 
phone Association, held May 22 and 23 
in Fargo, 
M. M 
re-elected president of the association; 
E. M. Tompkins, Holliday, 


VICe -president, and A r 


Borman, of Abercrombie, was 
was elected 
Nicklawsky 
Hillsboro, was re-elected  secretary- 
treasurer. 

Two directors were re-elected, namely 
Mr. Tompkins and G. B. Brown, 
of Enderlin F. W. Vail, of Milnor 
director to take the 
of the late D. L. Vail 


hold-over di- 


was elected a 
place 

The following are the 
rectors in addition to the officers named: 
\. H. Bakken, Northwood; C. F. Carl- 
son, Plaza, and A. F. McAdams, Fargo 
opened the con- 


President Borman 


vention with his annual address, in 


which he brought out the value and 
associations and 


North Da- 


kota association to get at least one new 


importance of stat 


asked the members of the 


member 


The re port of Secretary-Treasurer 


Nicklawsky 


of the association are in sound condi- 


showed that the finances 
tion, with all bills paid and a substan- 
tial balance in the bank 


The next speaker was F. H. Me- 
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Ginnis, commercitl superintendent, 


Dakota Central Telephone’ Co., 
Aberdeen. He spoke on “The Telephone 
Situation in South Dakota.” “The tele 
phone business depends very largely on 
the farmer; if he suffers, the rest of us 
are affected also,” he said. He reported 
that soil conditions are very satisfactory 
due to above normal! rainfall and that 
crop prospects are very favorable 

G. B. Brown, manager, Moore & 
Liberty Telephone Co., Enderlin, in a 
very able manner discussed “Manage 
ment and Operation of a Small Tele- 
phone Company,” emphasizing billing, 
collecting and handling old accounts, 
inside wire plant, outside plant, and the 
service car 

A. J. McInnes, legislative representa- 
tive of the association, told about the 
recent session of the legislature. He 
said 58 bills directly and indirectly af- 
fecting the industry were introduced 
Of the six directly affecting the in- 
dustry, only one became law; of the 52 
indirectly affecting the industry, 14 
were passed, the remaining 38 being 
killed in committe 

J. D. Taylor, transmission engineer, 
Northwestern Bell Telephone’ Co., 
discussed “Testing Farm Lines and 
Instruments.’ 

The first number on the second day’s 
program was a discussion of the state 
sales tax, by J. J. Weeks, attorney of 
the state tax department. 

C. C. Deering, of Des Moines, Iowa, 
secretary, United States Independent 
Telephone Association, discussed the 
Federal Communications Commission 
and national legislation affecting the 
industry. 

The afternoon session was addressed 
by Elmer W. Cart, a new member of 
the North Dakota Board of Railroad 
Commissioners, in charge of the tele- 
phone division. 

The concluding speaker on the pro- 
gram was N. D. Gorman, state county 
agent leader, who gave a very fine re- 
view of crop prospects and conditions 


over the state 


To Build New Plant 


The Continental Telephone Co. is ex 
pected to install a $25,000 dial telephons 
plant at Dresden, Tenn., soon, an ap 
plication having been approved by the 
State 


Remodel Plant 


The Schleswig, Ia., Telephone Co 
has purchased a building to house the 
business and a complete remodelit 
will be undertaken in preparation for 
moving from the second story rooms 


now occuple d 
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In every community telephone installation figures are rising. These 
new subscribers are not only more appreciative but more critical of 
the service offered. They want quicker, clearer and more conven- 


ient modern telephone service. 


The modern improvements of telephone service demand the 
absolute reliability of telephone equipment. It must not fail to do 
its particular part of the telephone job. It 
must give years of satisfactory service at 


a reasonable cost. 


There is an Exide battery for every tele- 
phone job. Whether the work is heavy 
or light; whether they are floated or 
cycle charged; Exides assure many years 


of reliable service. 


Exide 


BATTERIES Typical cell of the Exide- 


Chloride Battery showing 
FOR EVERY TELEPHONE USE its construction 








THE ELECTRIC STORAGE BATTERY CO., Philadelphia 
The World’s Largest Manufacturers of Storage Batteries for Every Purpose 


Exide Batteries of Canada, Limited, Toronto 
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sw IDEAS ... 





It’s an old selling axiom that the quickest way to turn 





prospects into customers is to show them how they can 
profit by the use of your product. Telephone advertising in 
national farm papers is planned on just that principle. © A 
typical advertisement appears on the opposite page. It lists 
a variety of actual instances in which farmers have used tele- 
phone service to definite, dollars-and-cents advantage. Simile 
advertisements feature the social and emergency values of 
farm telephone. ® This advertising is planting telephone ic 


far and wide. The entire industry should share in the ha 





28 | Telephone Engineer 











ineer 





July, 1935 





HOW THEY USE 


THE TELEPHONE 


A KANSAS farmer has wheat to sell. He 
telephones Kansas City for prices. 


An Iowa farmer who sells his hogs 


in Chicago calls to find out the price 


before he ships, that way avoiding a 
weak market. 


A farm woman near Columbia, 
Missouri, sells dressed chickens by tele- 


phone. She finds it an easy way to 
locate customers. 


A Kentucky farmer needs the help of 


a neighbor in the hayfield. He uses the 
telephone. It saves him a trip. 


Innumerable are the ways the telephone makes 


itself useful every day on the farm. It helps 
find the market where you can sell to best 
advantage. 


It sends the word around when 
there is something doing in the community. 
It is always ready to summon the 
doctor or veterinarian in time of 
emergency. 


Its value on the farm 
can hardly be measured in dollars 
and cents. 
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He pointed out that a railroad is con- 
fined to a certain section of the national 


Washington while the communications carrier’s scope 


r/ is throughout the nation or even the 
A (Continued from page 13) world—the largest rail carriers repre- 
sent millions of dollars, while the largest 


States so far as possible, a rapid, et communications carrier represents bil- 


“Tapping In” On 


ficient, nation-wide and world-wide wire _ lions. 
and radio communication service with ade- 


Some significant statements by Com- 


TERMINAL—PROTECTING AND | quate facilities at reasonable charges.” missioner Walker which have been in- 
DISTRIBUTING FACILITIES OF ee @ @ terpreted to show his aim to pursue a 


most relentless and searching probe inte 


RECOGNIZED VALUE License, Service Contracts a oe the telephone industry were as follows 


The majority struck hard at the lh “No Congress had in mind some at 
cense and service contracts between the tempt to subject these concerns to the 
A. T. & T. and the Bell companies and control of the laws of the country.” 
; » so-called monopoly of telephone —_ 
at the so-calle oe — No top company should be allowed 


equipment in the Bell System through 
Western Electric and cited that Presi- 
dent Gifford sat on the boards of the 
\. T. & T. and the Bell companies in 


to law nation-wide plans that bolster 
rates and defeat effective regulation in 
the states.” 





making these decisions, noting that a There have been rumors current in 
profit or loss by Western Electric is noted Washington that the A. T. & T. investi- 
in the finances of A. T. & T. It was gation is to be conducted and completed 


hinted in the majority opinion that a so Its major results can be used during 
“local” board of directors for a Bell the 1936 presidential campaign, when the 


OT a, 
eee? * & 8.@ 

| ee 

i ee 


regional company, not working primarily utility holding company is to be a lead 
for the interest of A. T. & T. might find ing political issue. The fact that Ferdi- 
it advisable to purchase equipment in mand Pecora, who gained game in his 
the competitive market rather than from Senate banking investigation, was asked 





W-X-B Western Electric. Commissioner Stew by the president to be telephone special 
a ae art, however, “shoots” this position “full = couns« l, is interpreted that this deduc 
For terminating and distributing lead- of holes” from a legalistic standpoint by tion is soundly based. 
covered cable inside of buildings. | citing that the Communications Act does e* @ e 
not carry authority to go into interlock } 


Ing positions ot equipment manutactur No Test in Sight 2 
ing companies and further there is “no 


verlapping” between the officers of The FCC interlocking decision may 
Western Electric and any Bell operating 1 may not meet a court test—it wouid 
company. be difficult to upset a Commission “neg 


ative” action under its own interpreta- 
tion of its law in a court. But one feels 
that the decision is “futile” and bars the 


The dissenting opinions take this stand 





on the license and service contracts and 





TYPE K upon the equipment manufacturing way for any approval of interlocking 
Moulded bakelite distributing strip which age on these are subje ts into which positions, as the two dissenting Commis- } 
can be used as a continuous strip from x rar anetaoaee ns ni ay erscyond eee? said. It eR atao s pogge = 
een pole wo. tensive peng quate in t 1¢ pane K sé dissenting ( ommissioners that the of- 
issues were not a part of the interlocking ficials, prohibited from these posts, were 
post jurisdiction. Commissioner Stewart yutstanding leaders in their field and the 
says that maybe these practices are rep- result of the decision might be that they 
rehensible, but each case requires exami would be replaced by subordinate  of- 


nation on its own facts—to our mind _ that ficials of lesser ability or at any rate in 
the case of interlocking officers there 
would be a duplication of effort and 
waste of expenses. The futility of the 
action can be predicated on the fact that 
the new directors and officers of wholly 
controlled companies will be men of the 


is the logical and judicial way of govern- 
mental regulation, to get the facts and 
then make a decision of approval or con 
demnation on the basis of the evidence, 
but not to make generalized charges 


i oO snc i subs i) | ; v ’ 
without showing substantiation through choosing of the parent company so no 











the actual facts of the situation. actual difference of policy determination 

ee @ @ will result 
Walker’s Statements ... It is to be hoped that the FC¢ major- 
ity felt their interpretation of the law 
Commissioner Walker, who is in was the actual intent of Congress (that 
charge of the Telephone Investigation, position can be bolstered through the 
M-16 X-6 voiced particularly strong and significant Splawn Report findings). But one can- 
For distribution = Unprotected ort language in his opinion and laid stress not help but feel that the FCC had its 
cross connecting one minal for pole eee | ae i i ie 
oe mere cottel or mounting I!, 16 upon the holding company dominance, ear’ to the po itical sounding board ot 
underground cables. and 26 pair sizes. | which stifled the independent functioning Congress which then was heatedly en- 
Indoor or outdoor by the officials of the operating subsid- grossed in the utility holding company 
mountings. iaries and harmed the publi interest bill. The Commission could have better 
through such “long-range domination.” limited the number of interlocking posts 
COMPLETE CATALOG ON REQUEST He advanced an argument to support his for each official, then made its investiga- 
differentiation between the legislative 1m tions of the so-called abuses of holding 
tent of the ICC and the FCC acts by companies and after obtaining the tacts 
COOK ELECTRIC CO. stating that the field of domination by a sternly prohibit all such _ interlocking 
railwav carrier is nowhere so extensive relationships which it had found violated 


CHICAGO as that of the communications carrier the public interest 
30 Telephone Engineer 
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We are still talking 


“ECONOMY” 


THERE are many reasons why this famous 
group of pliers should be the choice of 
Purchasing Agents in the telephone field — 
refinements of design and exclusive features 
that make them a one-hundred per cent effi- ee eon 
cient tool from the lineman's standpoint. for confined spaces. 
But over and above their “technical per- one «Me Bg 
fection'’ the one big reason why you should _ handles. 
adopt them as standard is comprised in the my, Sd = 
single word—"'Economy." No other pliers of 56-R — 67 — $2.00 
their type represent such a LOW COST, 
. Name electrically etched 
measured oy aster Saee . on handle of each pair, 
30- 4 sAT FREE. 
A plan that enables you to prove by means of 
running tests, without risk of loss, that Vacuum 
Grip Lineman Pliers will effect a substantial 
saving in your annual pliers budget. Write today. 
FORGED STEEL PRODUCTS CO. 
Newport, Pa. 


acuum@_; ee seact 
ese us 00 4 "9 
V Pliers PES 


OVER A MILLION 


Professional 


Lineman Pliers 





Special prices on lots 
of ‘2 dozen or more. 





path 
IN USE 
















all conditions. 


Coffing Hoists 


The Universal Tools” 


Telephone Linemen Find the Model 
A COFFING HOIST Invaluable for 
Pulling Guy Wires, Messengers, 
Underground Cables, etc. 


ice companies. 


T 

he Model ‘ COFFING HOIST Indiana Steel & Wire 
only weighs 14 pounds, is rated Company 

at 3% ton and tested to 100% : 
overload. Also made in I'/, 3 Munele, Indiana 


and 6 ton sizes. We manufacture 
@ variety of line equipment. Cata- 
log furnished upon request. 


Coffing Hoist Company 
DANVILLE ose ILLINOIS 
SOURIIIIII  M re 
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f TN 
rap OC (= rapo = 
GALVANIZED PRODUCTS Neary 


Line Gangs Know from 
Actual Experience 


MeN in the field recognize the outstanding advantages 
of @rapo Galvanized Telephone Wire and Steel Strand. 
They know from experience that these depend- F 
able products can be spliced without injury to 
the heavy, pure zine galvanized coating; that 
they are easily and quickly served; that 
they last longer in actual service under 
For long life and low 
maintenance costs, specify genuine 
Crapo Galvanized Wire and Strand 
on all new and replacement jobs! 
Their superiority in actual service 

is a matter of record 
engineering offices of some of 
America’s leading public serv- 


ELIMINATE RING CUTTING 
Close to the Pole 
with 
NATIONAL 
ZINC 
CABLE CLIPS 


While ring cutting is practically eliminated by the 
use of National Cable Rings it is still experienced 
to some extent by most companies close to the 
poles. The use of National Zinc Cable Clips to 
replace the two rings on either side of the poles 
will entirely eliminate this trouble. 
The National Zinc Cable Clip assembly provides 
a wide surface for the cable to rest on and the 
design of hooks allows neces- 
ZS Z\ Ae sary play as cable vibrates, 
1) We expands and contracts. The 
WG AS installation of these cable 
G 5B \\ clips on either existing cable 
; | or new installations is simple 





‘ 





- and easy. Write for sam- 
~ a - 
— ples, prices and complete 
7 information. 


THE NATIONAL 
TELEPHONE SUPPLY CO. 


5100 SUPERIOR AVE., CLEVELAND, OHIO 
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Telephone and 
Telegraph Wire 


eee 
Steel Strand 


in the 
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WRITE EXCHANGES 
THE COUNTRY OVER! 


Gratifying, indeed, are the com- 
ments of Exchanges that arrive 
daily praising the TWIN-SIX. 
“Square, compact shape made a 
hit with 


connections instead of four mean 


our linemen.” “Two 


more reliable service.”’. ... Etc. 


In short, the TWIN-SIX is the 
talk of the telephone industry. 
Replacing two old No. 6’s with 
one battery is a real advance. And 
that just about explains why more 
Exchanges every day are going 
“TWIN-SIX.” 


Price is attractive, too—39¢ each 
(47¢ west of Rockies), terms 5G 
10 days, net 30. Orders for 30 
or more will be shipped F.O.B. 
your Exchange. Order today from 
Inland Equipment Company. 


ONE TWIN-SIX 
EQUALS TWO No. 6's 





BURGESS 


TWIN-SIX 


TELEPHONE BATTERY 


INLAND EQUIPMENT CO., 
MAX F. HOSEA, President, INDIANAPOLIS, 


(Distributors) 
IND 
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N. Y. Association 
Changes Name 


After operating as the | p-State Let 
New 


telephone men of the 


phone Association of 


many years, 


| pire State voted to change the Associa- 


tion’s name to New York State Tel 

phone Association at their annual cot 

vention held May 22 and 23 in Syracuse 
The attendance at this year’s ve 


tion was about the same as last year and 


it was made up mainly of representatives 
There was dis 


of smaller companies 


tinctly a better feeling among the del 
gates and many gains in stations were 
reported. While rapid and large gai 
ire not evident in the State there has 


been a steady increase over last year 
The following directors were re-elect 
ed by the convention 
J. B. Boylan, president and general 
Manager, Rochester Telephone Corp; | 


manager, OUrange 
Middletown; H 
H. Griswold, president, Ontario 
H. Griswold, president, » Tele 
Phe!ps; J. G. Ihmsen, Albany ; 
\. R. Maytum, geenral manager, Dun 
kirk & Fredonia Telephone Co.; L. H 


p-state Tele 


D. Fancher, general 


County Telephone Cé 


Telephoe 
Ontari 


phone C 


Meyer, general manager, [ 
New \ 


Sayer, president, Chatham Tele- 


phone Corp. of ork, Johnstown; 
Cc. B. 
phone Corp.; W. A 


Chenango & 


, gene ral man 
ager, Undilla 

Co., Norwich ;and John Troy, 
Red Hook Telephone Co., Rhinebeck 


hel ely 
Telephone 


Manager, 


All otheers also were re-¢ le ( ted. Ti ey 
are: President, Mr. Boylan; vice-presi 
dent and general manager, Mr. Ihmsen; 


Mr. 


Beattie, treasurer of the R: 


secretary, Griswold; treasurer, 


Charles M. 


chester Telephone Corp.; and assistant 
secretary and assistant treasurer, S. G 
Bowie, Rochester 

The convention was opened th a 
address by Lawrence Dan, manager 


Rating Or 


New York Fire Insurance 
ganization, Syracuse, who _ discusse 


‘Fire Protection and Prevention.” He 


emphasized the value of telephone servic 
in hire protection. 


) 
eS 2 


MacKinnon, 


States Independent Telephone Associa 
tion, discussed the national situation as it 
applies to the telephone industry, empha 
sizing the revised FCC accounting sys 
tem and other activities at Washingtor 


Hartford 


Light Co. and director of the 


Samuel Ferguson, chairman, 
Electric 
Columbia and Rensselaer Tel 


West 
at the 


Lebanon, was the principle sp 


annual banquet. H« 


holding company legislation originate: 


I 
by Senator Wheeler and Representative 
Rayburn 

The first speaker on the secon 
program was Prot 


school of citizenship, Syracuse Univer 


sity. He spoke on “Public Utility ( 
trol.”’ 

‘A Few Rambles in Tax Land” was 
the subject of an address by C. ( 
Chappell, president, Orangae Cow 


Middletow1 


alternoon 


Telephone ee 
\t the 


hiet 


session B. K. Bi 
New York Pelephone 
“New l 


Devel pments 
lransmission.’ 


engineer, 
Co., presented 


Pel phone 


The concluding address of the « 
vention was by Dr. J. O. Blew, New 
York State College of Forestry, Syra 
cuse University, who spoke O1 “Pre 


Life ot Poles.’ 


longing the 


Alabama Association 
Completes Organization 


The \labama 
\ssociation 


Independent Tel 
completed its organizatior 
18, electing the 


at Greenville, on June 


following officers 

President, G \ Crenshaw, 
First Vice President, W. H 
Vaughan, Florala: Vice Pres: 
dent, B. H Monroeville; 
Third Vice Mathis, 


Elba; Se Treasurer, R. H. Lid 


(asreen- 
ville: 
Second 
Stallworth, 
President, P. G 
retary 
dell, Camden 
Acting as an 


the 


executive comn 
decided to hold a get to 


otheers 


gether meeting on October 


vomer 


F. M. Boardman Resigns 
at Nevada, Iowa 
FM 


vears has been in charge of 


Boardman, who tor tl 
exchange at Nevada, Ia., has 
succeeded by 
Minn 

time of the organization of il 
Mutual 


,oardman 


ind will be 
Fairmont, 
At the 
Ni vada 
ago, Mr 


ind manager and the development 


Pelephone Co 36 vears 


made secretary 


Was 


property has been under his personal at 


tentior In 1927 the company 


chased by the Iowa Continet 


was pur 


phone Co., Mr. Boardman continu is 
manager 

Failing health and the need of giving 
more attention to | pr i afttair na 


made the 


idly isable 


National Convention Date 


I. B. Mackinnon, president of the 
United States Independent Teleph 
\ssociation is announced that the a 
nual convention of the A ciat \ 


Room and =m; 


and registration headquarters will be ot 


the 25th floor 
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977 HH ARRESTER 


LISTED AS STANDARD BY THE 
UNDERWRITERS LABORATORIES. 


ADOPTED BY MANY OF THE LEAD- 
ING TELEPHONE COMPANIES IN 
U. S. AND ABROAD. 


Ui 
Ke lecitric Company 











3145 Carroll Ave. Chicago, Ill. 





ON NATURE’S 






d 


There’s no proving 
" ground like actual ex- 
perience. And that’s where FOR LONG LIFE | 
Hemingray Insulators — made | 
of improved, tougher glass ry | 
demonstrate the ability to pass | 
all of nature’s tests as they come 


..-heat...cold...storm...age. OWENS-ILLINOIS 

Hemingray Insulators are unaf- 
fected by seasonal or sudden HEMINGRAY | 
temperature changes. They are pee TYPS GLass | 


4 


homogeneous in character with 
only one coefficient of expan- INSULATORS 
sion. Write us about your re- ) 
quirements. Owens-Illinois 
Glass Company, Hemingray ‘ | 
Division, Muncie, Indiana. oe 
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Phillips 


Telephone Cords 
for Economy 


Both by repeated tests as well as under actual 
conditions of service, Phillips telephone cords 
show an extraordinarily low cost per year of 
service life. This is because of the exclusive 
method of construction used and the careful 
selection of materials with which they are built. 


Everybody knows how ragged and frayed ordi- 
nary cords soon get. Phillips cords do not begin 
to show signs of wear until long after others have 
been discarded. They are covered with a newly- 
developed, tightly-woven material to form a 
compact, smooth, silk-like braid, which retains its 
attractive appearance even after years of hard 
service. 

Phillips cords will not form a permanent kink. 
Thus another frequent source of wear is elimi- 
nated. And their insulation resistance is not only 
high to begin with, but remains high even under 
the most severe conditions. 


For a new experience in cord economy, specify 
Phillips cords on your next requirements. 


PHILLIPS PRODUCTS INCLUDE:—Bare and Insulated Copper 
Wires—Rubber Insulated Wires—Enameled Wire—Magnet Wire 
—Power Cables—Switchboard Cables—Paper Insulated Cables 
— Flexible Cords — Electrolytic Copper Rods, Shapes, etc. 


EUGENE F. PHILLIPS 
ELECTRICAL WORKS, LTD. 


STABLISHED 1889 
Brockville, Ontario, Canada 


FACTORIES — MONTREAL AND BROCKVILLE 
CABLE ADDRESS: PHILELEC, BROCKVILLE 











Distributors for Canada: Canadian 
Telephones & Supplies, Limited, 
Toronto, Winnipeg and Vancouver. 


33 

















: ; Bays Telephone Co., Central Lake. No. 3, B. R. Sage of Central Lake; 
Michigan Independents a one ee ee Novela ; * 
al dys A motion was made, seconded and director from district No. 4, P. I 
Form Association carried that an Independent telephone Taylor of Pickford 
4 eiahaatt . Michi association be organized. Another mo- Among those present at this meeting ) 
! ‘ry e Siastic grou f Michi- ; ; i 
akin pay 4 th . tion was then made and carried that who became charter members of the 
ran telephone men and women met in : : rm 
& P ™ ; ‘ the chairman of the meeting appoint New Michigan association, were the 
Hotel Olds in Lansing, Mich., on June : ier oll . 
- Tae front a committee to prepare a constitution rolowing 
4, to organize a state association. The apy bh ceenatene ; 
: hath and by-laws and complete the organiza- B. R. Sage, Traverse Bays Telephone 
rathering included 44 individuals rep- ‘ ese a oO a : a ees 
B a a ; ; ” tion of the Michigan Independent Tele- Co., Central Lake; C. E. Smith, Mor- 
a ss Coeenee. phone Association. enci Teléphone Co., Morenci; W. F. 
“he eti ras calle : , - : . ‘ ‘ Bradstreet, Rollins Telephone Co., Hud- 
The meeting was called to order by ie Wits diilers of dale eatin — = Bg att a es 
7 ? anid 3 scide Tnite " son, 7€0, ° y 9 ) S 1e€ ~ 
ad “ <a ha oe Rs _— mittee were named: Dr. O. M. Vaughan, (o., Manitou Beach; Chas W. Cheeney, 
states meepencent i¢ ephone “Associa~ of South Haven; W. T. Bradstreet, of | Chesaning Home Telephone Co., Ches- 
tion, who explained the Washington Hudson: B. R. Sage, of Central Lake: aning: Fred E. Bohn, Eaton County 
»¢ ats e ; 4 1e le . ; m . era ; ° . ° 7 Tele ‘ >» < lo » 
situation as it applies to telephone harles W. Cheeney of Chesaning, and Telephone a, Charlotte 
companies and naming the real causes) yw 7 Melchers, of Owosso. Rove . oa — Comets —_ 
— a ast . » Bead. 2 a ’ yhone Co., Goshen; Charles Gardner, 
leading up to the formation of the Fed Se oe pr _s; +: a, 
eral Communications Commission . . Calhoun County Telephone Co., Homer; 
P : el a ely been called to order a very interesting V. L. Cole, Hiilsdale Telephone Co., 
Upon the conclusion of his informa- talk was presented by William M. Osseo: Ray E. Kelly, Hillsdale Tele- 
tive and instructive talk, Mr. MacKin- Smith, of Lansing, chairman of the 9 — Pratville; Jay C. Gear, 
. F : Ri ; ee ale Telephone Co., Ransom; O 
non explained the purpose of the meet- ichigz ) . Ry S Ss ee . ‘ee , 
I pur] Michigan Public Utilitic Commi ion, M. Vaughan, W. A. Dickinson, F. H 
ing and told why the Independent tele- in which he welcomed attention to some White and A. B. Chase. Tri-County 
hone companies in Michigan felt that of the work that might be accomplished Telephone Co. South Haven; B. F i 
an Independent telephone association in py the organization Hadley, Hadley Telephone Co., Hadley. 
that state was a necessary and vital The report of the organization com- Fred T. Consear and Arthur L. Phil- 
activity. mittee was accepted and the constitu- lips, Whiteford Farmers Telephone Co., 
TH , bei ; oe rs Ottawa Lake; C. N. Wilber, Mecosta 
ae meeting t 1en ocing thrown open ane ac optec as presented. Telephone Exchange, Mecosta: Mrs. 
for informal discussion of the subject, The officers elected are as follows: Henry F. Hoyt, and Miss Carrie Par- 
it was participated in by W. J. Melchers, President, O. M. Vaughan, South Hav- melee, Alamo Mutual Telephone Co., 
vice-president and general manager, en; vice president, W. J. Melchers, Alamo ; ». L. W hisler, Waldron Pele- 
Uni Telepl . ( . - D ( Ow - dij : - ieteict WN 1 phone Co., W aldron; John Sattler, 
Jnion elephone Co., pwOSSO ; wr. ). detprated merece trom distri ; oO. . Home Telephone Co.., Cedar: R M } 
M. Vaughan, president, Tri-County F. G. Moore of Muskegon; director Bascom, Sunfield Telephone Co., Sun- 
Telephone Co., South Haven; and B. from district No. 2, Chas. W. Cheeney field; E. F. Henne, Saline Telephone 
R. Sage, general manager, Traverse of Chesaning; director from _ district Co., Saline, W. J. Melchers, and J. A. 


Bridgeman, Union Telephone Co., Owos- 
So. 

Carl W. Snyder and E. L. Gaines, 
American-Automatic Electric Sales Co., 


Since the E a rlie ~ t D a y ~ Ft. Wayne, Ind.; Clyde Parsley and R. 


H. Burfeind, American - Automatic 








Electric Sales Co., Chicago: M A. 


oO f t h 1 ~ C e n t u r y Bellion, Kellogg Switchboard & Supply } 


FaX Co., Chicago; G. A. Berting, North 
<we> 


Electric Mfg. Co., Galion; Ohio; Frank 
L. Eldridge, Ray-O-Vac Co., Chicago; 
Geo. W. Rodormer, Reliable Electric 
Co., Chicago, and Paul D. Myers, 
stro CTR arlson Telephone ig ‘oO 
Thirty-five years of concentration on the are 7: % peaepnone TENE, LH, 
problem of producing the best possible Tele- 
phone Wire. Thirty-five years of improving 
manufacturing methods, of checking and 
improving construction and materials. 
Thirty-five years under the acid test of actual 
. use by hundreds of Telephone Companies 
throughout the world. When you buy Whitney 
Blake Telephone Wire you buy more than con- 
ductor and insulating material. 








Line & Desk; Questions 
and Answers 


(Continued from page 18) 





under the conditions you mention. There 


Telephone Wire is a possibility that you have some 


low insulation and we suggest that it 


RUBBER COVERED be tested with this in view A splicer 
COPPERWELD - BRONZE - COPPER ee ee 


DROP - INSIDE and BRIDLE second time after splicing the conduc- 


MANUFACTURED BY tors and slight moisture from the per- 


The Whitney Blake Co. spiration of his wrong be causing 


the crosstalk trouble re is a slight 








SOLE SELLING AGENTS IN U. S. A. possibility also that your grounded lines ] 
Par RR are picking-up some peculiar frequency 
T from earth currents or induction which 
a a F is causing noise through the entire 
E L E C T R I Cc C oO M p A N Y cable. We prefer to operate grounded 
FOREIGN DISTRIBUTORS: International Standard Electric Corporation, 67 Beoad St., N. Y. C. a — msi" - ii en 
Ce mcs ¢ ISS vic 
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Hr ob Ase 


ou 


About 


The New 
Deluxe 
Dillon 

Temperometer 


The instrument which eliminates all guesswork 
in heating wiping solder, waxes, paraffin, 
and compounds. Every cableman needs one. 


DILLON MFG. CO. 


63 E. LAKE ST. CHICAGO, ILL. 








ALL THE COMFORTS OF 
HOME MAY BE FOUND AT 


THE BROZTELL 


A Distinctive Hotel 


It is easily accessible to shopping 
and theatrical centers, churches, libra- 
ries, parks and transportation lines. 

Ladies traveling without escort will 
appreciate the atmosphere of security 
and rest it offers. 

Every room with tub and shower. 





ROOM WITH BATH $1.50 


HOTEL BROZTELL 


Fifth Avenue & 27th St., N. Y. 


J. SUGARMAN, Manager 











For better and cheaper 
ringing. 
No Radio Interference 


80-day free trial 


TELKOR, Inc. 


ELYRIA, OHIO 


TELERING 


Only ONE Contact! 


Price $44.00 
F.O.B. factory 


(See our space in next month's issue) 
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Classified Advertising Pays 











Cable 


..and 60,000 other items 


WHER E dependability counts — only the 
highest quality electrical products will do. 
One such quality product is Western Elec- 


tric Lead Covered Cable —a cable whose 





dependability is insured by the most ex- 
acting of manufacturing standards. 

But that’s not all. Out of its roster of 
60,000 electrical items, Graybar is pre- 
pared to meet any need of a telephone 
industry. And behind every Graybar item 
stands the Graybar reputation for quality 


that goes back 


“= GraybaR 


OFFICES IN 77 PRINCIPAL CITIES 


EXECUTIVE OFFICES: GRAYBAR BUILDING, NEW YORK, N. Y 
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STURGIS 


TRUE POSTURE 
Operator Chairs 


Easy 


Quick 
Adjustments 






A true posture chair designed to in- 
crease efficiency, mental alertness, re- 
duce fatigue, improve the health and 
comfort of the operator. 

Write For Particulars 
Available in 3 Different Heights. 
Distributed by 
STROMBERG-CARLSON 
TELEPHONE MFG. CO. 

100 Carlson Road, Rochester, New York 


Manufactured by 
STURGIS POSTURE CHAIR CO. 
Sturgis, Mich. 

















SHALLCROSS 


WHEATSTONE BRIDGE 


RELIABLE 


INEXPENSIVE 


Range 0.01 Ohms to {1.1 Megohms 


This Wheatstone Bridge is built around 
a highly sensitive galvanometer and 
Shallcross Resistors. 





A simple and rugged yet accurate in- 
strument capable of measurements en- 
countered in the telephone field from 
0.01 ohms to I1.1 megohms. 


Send for Bulletin No. 631-N describing 


this instrument. 


SHALLCROSS MFG. CO. 


COLLINGDALE, PA. 
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Friends Mourn Passing 


S. P. Grace 


The many telephone triends of Ser 
gius P. Grace, assistant vice-president ot! 
the Bell Telephone Laboratories, were 
grieved to learn of his death which o 
curred June 23, at his home in Rye, N. ‘ 


Mr. Grace, widely known for his dem 


onstration lectures of scientific develop 


ments, started his telephone career im 
mediately after his graduation from the 
University of Michigan 1896, when 
Mr. Grace started to work for the De 

troit Telephone Co * few vears late: 
he went to New Orleans as chic f engi 
neer and operating manager of the Pe 


Whilt 


ple’s Independent Telephone C 


there he successfully attacked the difh- 
cult problems of constructing under 
ground telephone plant below the level 
»f the Mississippi River 

He joined the general engineering staff 
of the A. T. & T. Co. in 1902, when the 
headquarters of that company were 1n 
Boston. 

From 1913 to 1915, Mr. Grace served 


as chief telephone engineer to the Publi 
Service Commission of New York. For 
years he was_ assistant 
New York Tele 
phone Co. and then returned to the A 
(ee we 
lations In 


the next five 
chief engineer of the 
as engineer on foreign wire re 
1924 he 


laboratory unit of the 


transferred to the 
System and in 
1928 was appointed assistant vice-presi 


dent. He will be remembered by thou 
sands as director of the Bell System ex 
hibit in 1933 at the Century of Progress 


Exposition. 


Missouri Convention 
Best In Years 


The annual convention of the Mis- 
1 
| 


sourt Telephone Association held in 


\f- reo ) , 
Mav 27 and 28 was the 


held in that 


This was the 


Kansas City 
best convention state in 


many years. concensus 


of opinion of the enthusiastic and con 


fident telephone men and women at- 

tending the meeting 
Secretary R. W. Hedrick 

an outstanding program which was ap 


“Show 


produced 
preciated and enjoyed by the 
Me” telephone people 

First Vice President A. M 


of Richards presided at all convention 


Benedict 


sessions in the absence of President 
Houck M« Henry ot Jefferson City be- 
cause of illness 

The convention was called to order 
Monday Ma 27 by Vice 
President Benedict. He expressed regret 


McHenry’s illness and 


paid high tribute for his faithful leader 


atternoon, 


over President 


ship of the association since 1913 


\ telegram of felicit 


to Mr. McHenry and he 


ation was sent 


extended his 








“How to ‘Fix’ 
Telephones” 


A Trouble -Shooting 
Manual for Lineman 
or Repairman. 

s 
First installment printed in the 


first four pages of the New 
Suttle Salesman Catalog No. 38. 


This book will be mailed to you 
free of charge about the [5th 


of July. 
* 


Watch for It and Read It! 
It’s Brand New! 


¢ 


SUTTLE EQUIPMENT COMPANY 
LAWRENCEVILLE, ILLINOIS 

















It’s got to be good 
to be 


ADVERTISED 


All the king's horses . . . and all 
the king's men can't make a poor 
telephone product popular. No 
amount of advertising will create a 
market for it. The more it's adver- 
tised, the more its defects become 
known. 

But a good product well adver- 
tised grows as swiftly and naturally 
as a healthy plant. Telephone men 
try it and like it. They tell others. 
THEY like it. Soon that product is 
found everywhere ... and its name, 
spread abroad by advertising, is on 
every tongue. 

When you see a telephone product 
widely and consistently advertised, 
you can be pretty sure it's well worth 
having. It it weren't... if it didn't 
represent an honest and worthy value 

the maker couldn't afford to {| 
advertise it. 

Look over the advertisements in 
this publication. Some of these 
names you know. Others perhaps are 
newcomers, potential friends bring- 
ing some new contribution to the 
industry. But all are entitled to your 
trust . . . all are here because they 
have something real to contribute to 
your advantages your service 

. your business. 
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The Clearing House 


For the convenience of readers of Telephone Engineer 








Accounting Systems 





COFFEY SYSTEM & AUDIT CO. 
Exclusive telephone accounting since 1907. 
Certified Public Accountants. 

We install the well-known 
COFFEY SYSTEM 
Audite—Rate Cases and Special Work. 
A Central Accounting Department. 
454 Consolidated Bidg., Indianapolis, Ind 








ACCOUNTING 


HERDRICH AND BOGGS 
Certified Public Accountants 
Specializing in Telephone Accounting 
and Rate Cases Since 1918. 
901-7 Continental Bank Bldg. 











J. K. Johnston 


TELEPHONE ENGINEER 
Appraisals, Rate Surveys 
More than 800 companies have been served 


1038-9 Lemcke Bldg. Indianapolis 














Lightning Arresters 


L. S. BRACH Mfg. Corp., Newark, N. J. 


NEON 
ARRESTER UNIT 
Replaces Carbon Mica 


Avoid Grounds or Leaks 


SOLDERALL 
Pure Metal Solder and 
Flux Combined 


in Collapsible Tube 








TEST-O-LITE 
Pocket Voltage Tester— 100 to 500 Volts 
indicates AC or DC and Polarity 


WRITE FOR <> CATALOGUE 








Telephone Equipment 





TRANSMITTERS 
RECEIVERS --- DESK SETS 
REBUILT AND REPAIRED 
| Wall phones converted into desk sets. 
Highest grade of material and work- 
| manship. Fully guaranteed. 
| 


A post card brings full information and 
prices. 


The 
TELEPHONE REPAIR SHOP 
Rogers Park Station, Chicago, Ill. 
We Specialize in Rebuilding Transmitters 
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greetings and good wishes to the con 
vention by wire. 

Following an interesting address by 
Acting President Benedict, George H 
English, member Missouri Public Serv 
“The Re 


lations of the Commission to the Tel 


ice Commission, spoke on 


phone Industry.” 
Practices, Old and 
New” was the subject of an address by 


“Commercial 


J. B. Haley, general manager, Western 
Telephone Corp., Kansas City 

M. L. Galladay, Holden, gave a very 
interesting talk on “Rambling Remin 
iscenes of a Has-Been.” 


Tuesday's session was opened by 


H. H 


lic Service Co., of Missouri, who read 


Hillyer, president, Citizen’s Pub 


a paper by R. E. 


Novak, accountant 
and auditor, entitled “Small Company 
\ccounting.”” Mr. Novak was unable to 
attend because of illness 

F. B 


States Independent Telephone 


MacKinnon, president, United 
\ssocia 
tion discussed the work of the FCC and 
the National 
behalf of the industry. 


Association’s activities in 


\n operators’ conference, under the 
direction of P. P. Cheatham, toll su 
pervisor, Southwestern Bell Telephone 
Co., was the next feature on the pro 
gram. The “Tributary and C. L. R 
Operating Demonstration” by Mr 
Cheatham and his assistants was well 
received by the 100 who attended the 
conference. 

Following the conference the follow 
elected: President, 
Houck McHenry, Jefferson City; first 
vice president, A, M 


ards; second vice 


ing officers were 

Benedict, Rich 
president, W. R 
Journey, Higginsville; 
dent, T. R. 
vice president, Elmer Weakley, Platts 


third vice presi 
Schweer, Rolla and fourth 


burg and secretary and treasurer, R 
W. Hedrick, Jefferson City. 

Mr. Benedict, A. J. Roberts, Kansas 
City and ( \. Ulffers, Kansas City, 


were elected to the executive committe: 


W.E. To Pay Off Bonds 


Western Electric Co 


voted June 20 to redeem on October 


Directors of 


1, at 105 and accrued interest the entir« 


issue of $35,000,000 5% gold debenture 


bonds outstanding. In the meantime 
the company will accept these bonds 
at the same price with interest to date 


ot presentation 

















CEDAR POLES 


Plain or Butt Treated 
B. J. CARNEY & CO. 











100 No. 7th St. Minneapelis 


Finished Cedar Poles 


VALENTINE CLARK 


CORPORATION 
St. Paul, Minn. 











Telephone Directories 


Telephone Directory 


ADVERTISING 


Write or tele phon for kd 


LM. BERRY A CO. 


Call lt D16-Tk le phom Bldg. .DaytenO 











Telephone Engineers 








J.G. WRAY & CO. 


Telephone Engineers 


Specialists in Appraisals, Rate Surveys, 
Financial Investigations, Organization and 
Operation of Telephone Companies 
105 West Adams Street 
CHICAGO 











J. W. WOPAT 
CONSULTING ENGINEER 
Telephone Engineering — Construction Su- 


pervision — Appraisals — Financial 
— Rate Investigations 


303 East Berry Street 
Fort Wayne, Indiana 











Test Sets 


LITTELFUSES 


@ INSTRUMENT LITTELFUSES, for meters. 
1/200 amp up 

@ HI-VOLT. LITTELFUSES for transmitters, ete., 
1,000 5,000, & 10,000 volt ranges, 1/16 amp. up. 

@ NEON VOLTAGE FUSES & Indicators (TATTEL— 
ITES), 100, 250, 500, 1,000 & 2.000 volt ratings. 

@ AIRCRAFT FUSES AUTO FUSES, RADIO 

FUSES, FUSE MOUNTINGS, ete. Get new Cat. 6. 

Littelfuse Labs., 4517 Ravenswood Ave., Chicago 
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TEST SET 


Index to Advertisements || :isi::%:-< 


direction to trouble. 
Sent on trial 


A L 
Amer. Tel. & Tel. Co. 28-29 Leich Electric Co. ..... 4 ne STEWART BROS. 
American-Automatic Elec. Lenz Electric Mfg. Co — |) war '—— Ottawa, Ill. 

















EP RM eae scnrecccss .19-20-21-22 Littelfuse Laboratories ere 





American and Annex Hotels....... _— 


Automatic Electric Sales Co., Ltd..... 4 M BK E 

MacGillis & Gibbs............ oo BUILT 
: B Morrison Hotel ..... :oheeeG eee EQUIPMENT 
pareeett See. Ge... . acca Pe oP 


Relays—Trunk ring up 


Ag 37 N 
Bowdle Accounting Systems...... ..- National Carbon Co............00.2-.39 Relays—Cord 
menen, Le Bite Cen... ae National Telephone Supply Co.......< 31 Relays—Line and cutoff 
Hotel Brostell ................-..0--: 35 North Electric Mfg. Co...............40 Condensers—swhd. 
3uckeye Telephone Supply Co.......38 Repeating coils 
Burgess Battery Co. ........... oe O Keys—Cam and party 
Owens-Illinois ... placate Se line 

C > Cords and Plugs 
Caleiagraen Co ....scccvcs. ere 
the ome * eee _ ' Drops and Jacks 
a ee oe ee 37 snare ay i (Kellogg, S. C. Co., A. E. Co., 
Carter Biotel -.n.0.05..%. ata ——— roe “eins worm, E46. _ Western Elec., Dean and 
ez Eiieone Fi... 2.5 sh aikig tue: doag 33 Monarch) 
Chisholm-Ryder Co., Premax 


President Hotel .... eo ae 


"canta he aa an Buckeye 


‘offey System & Audit Co....... eat R 


‘offing Hoist Co ........... .....31 Rebuilt Electric Equip. Co........... - Telephone & Supply 
ee 30 + Reliable Electric Co aotee. Lee Company 


Runzel Cord & Wire Co.......... ..38 


~~ fr mr 







































D COLUMBUS, OHIO 
ceawey Tree Expert Co.............0¢ -- Ss 
Dillon Mfg. Co. ............ 35 Schauer Machine Co., The..........: 38 
Shallcross Mfg. Co “5 — 
E Stewart Bros 32 W. L. Runzel, President, brings to this or- 
P ne a ganization 44 years’ experience in the manu- 
Electric Storage Battery Co., The...27 Stromberg-Carlson Tel. Mfg. Co..2-39 facture of this type of telephone equipment. 
Sturgis Posture Chair Co. ...........: 6 Telephone and Switchboard 
F © ee ; : 
Suttle Equipment Co... + Wa sae e 
Forged ‘Sted Prodacts Co...........31 Cords and Wire 
K May we quote you on your requirements? 
G Telephone Engineer & Management RUNZEL CORD and 
Graybar Electric Co. ; lta Company ...... ha kee eteR ee ee -- WIRE co. c 
RemNOE, FRC. «..-. cent es naar 4727-31 Montrose Ave., Chicago 
H Telephone Repair Shop.............. 3/ The Home of the Perfect Cord M 
Herdrich & Boggs..... es on 
Holzer-Cabot Electric Co.......... -— U 
RT Mo oe in vc cc odawecec Union ( a & Carbon Co.......... ? Make Your Directory a Source of Income 
ES oe rere -- Write for Particulars 
I United States Rubber Co............ — J. H. WELKER 
Indiana Steel & Wire Co........ ..31 Universal Specialty Co.............. ; McKINLEY BLOCK, CANTON, 0. 
Inland Equipment Co............... - Telephone £069 M 
i DIRECTORY ADVERTISING EXCLUSIVELY 
J Valentine & Clark Corp atin oe 
PUI, (FS sa sesesentonnssnes od 4 w NOW — ELECTROX Current Supply 
a Unit for Operator's Sets at a new low 
K Welker, J. H.. ; iad price — $14.85. No : 
a a Myeseerm Eeeciric Co... . . soca cc cccccae. 8 batteries needed. eB 
ee ee er Pe — Weeemes Take Co... .5.ciwesies cove | Sent on Trial. 
Kellogg Switchboard & Supply Co.. .6-7 waget, J. W  abiiiaiatieadaaiaiea 37 | SCHAUER 
EE i — Wray, J. G. & Co. MACHINE CO. 



















Ohio 





Cincinnati 








Telephone Engineer 





